Background. Various studies have been performed on differences in quality measures between different models of primary care with inconclusive results. In Switzerland, up to a third of the population chooses network health plans including gatekeeping to profit from lower premiums and almost half of GPs work in primary care networks. Objective. To determine differences in the quality of interpersonal care and practice management between patients consulting a physician organized in a GP network or in independent practice.
Introduction
Ambulatory health care in Switzerland is characterized by independent physicians working mostly in own practices and reimbursement is on a fee-for-service basis. Patients have direct access to specialists with little gatekeeping to regulate access. Swiss residents must purchase health insurance individually from competing insurance companies. This mandatory insurance covers a standardized basic benefit package that includes a wide range of health services. 1 Insurance is offered by almost 100 companies with public subsidizes provided to low-income populations. Costs for health care increased at an average rate of 5% per annum since 2000 2 and cost per gross domestic product rank among the highest worldwide. There have been various efforts to address expenditure growth in Swiss health care and one such effort is the introduction of managed care plans. At present, up to a third of the population chooses various forms of managed care health plans. The main difference to conventional plans is that they require a mandatory gatekeeping system and more integration in the care process (e.g. case and disease management).
Patients enrolled in such health plans have therefore less choice of providers and cannot, with the exception of gynaecologists and ophthalmologists, self-refer to specialists but patients pay 10% lower premiums.
Almost half of GPs work in primary care networks and actually there are 86 such networks working in Switzerland. 3 Seventy-nine per cent of these networks include varying forms of financial accountability, such as capitation payments as an incentive to coordinate and eventually to limit the use of medical services. Several Swiss studies comparing gatekeeping and feefor-service plans show savings of 20% associated with gatekeeping after adjusting for case-mix. 4 Cost savings in managed care were always suspected to be the result of withholding necessary diagnostic or therapeutic procedures or providing medical care of lower quality compared to traditional care. 5 In contrast, it has been argued that more coordination (i.e. more integration across care providers) may enhance the quality of care. 6 The results in the literature have so far been mixed: some reports have shown that patients in health maintenance organizations are less satisfied with access to care, with the availability of appointments, with interpersonal aspects and with continuity of care. Other studies have found no significant difference in the quality of care between independent physicians and physicians organized in networks. 7, 8 On the other hand, a more recent report showed that integrated care models with more centralized decision making and close physician affiliations within networks were able to provide higher quality care, at least for medical services that are provided on a routine basis. 9 A review recently also reported that integrated care programmes seemed to have positive effects on the quality of care for chronically ill patients. 10, 11 The present study refines and expands this research by investigating differences in the patient-physician relationship of patients consulting a physician organized either in a network or in a conventional practice. The specific research question was how qualities of interpersonal care and practice management, measured with the European Project on Patient Evaluation of General Practice Care (EUROPEP) instrument, 12 differ between independent GP's and physician's working in one of the 86 GP networks in Switzerland?
Methods

Setting
The study is based on EUROPEP data collected in Switzerland within the setting of practice assessment programmes including the European Practice assessment program. 13 Data of 473 physicians accredited for primary care by the Swiss Medical Association were analysed.
14 Of these 473 physicians, 148 (31%) were working as independent GPs and 325 (69%) in 21 of the 86 GP networks. All participating practices were located in the German speaking part of Switzerland. In case of multiple EUROPEP evaluations per practice, only the data of the last evaluation were included in the study. Community data of the Swiss Federal Statistical Office were linked using zip codes with physician's data in order to account for geographic effects of practice location in the analysis, particular for urban-rural differences. All physicians enrolled in the Swiss practice assessment program were selected for the study; however, participation in such programmes is voluntary and the study is therefore based on a sample of physicians convinced and dedicated to quality assurance in Swiss ambulatory practice.
Patient data included type of health plan, demographic information, self-rated health status and duration of disease and a EUROPEP questionnaire to evaluate the quality of interpersonal care and practice management. 15 This questionnaire has 23 questions, each with a five-point Likert scale ranging from poor to excellent, dealing with five main dimensions: relations and communications, medical care, information and support, continuity and cooperation and facilities availability and accessibility. Two additional questions about overall patient adherence were also included. These two questions were originally used to validate the psychometric characteristics of the EUROPEP questionnaire. 12 Questionnaires were completed by patients in the waiting room and handed to the practice staff in sealed envelopes. Patients were randomly selected and eligibility criteria included only age >18 years and literacy to understand and complete the questionnaire in German, French, Italian or English. Patients were sampled during 1998-2008. Patients participated on a voluntary basis in the project and the compliance of patients to complete questionnaires in this setting was usually >90%. This study is exempted from ethic committee review according to Swiss law.
Data management and data analysis
All data were recorded using a relational database and data analysis was performed in two steps. A first step included descriptive analyses using tables and graphs. In a second step, multivariate logistic models were developed to analyse the EUROPEP data. The five level Likert scale of the EUROPEP questionnaire was dichotomized with the most favourable answer category coded as one and all other non-missing categories as zero. Results were interpreted as the odds ratio (OR) of the most favourable answer option in network health plans to standard health plans. 16 In order to justify this dichotomous approach, we also analysed our data by pooling the two top answers levels as published in the very first study using the EUROPEP instrument 10 years ago. 10 The respective results indicated considerable ceiling effects with >85% favourable answers for almost all questions in both groups. Discriminatory properties of this procedure were therefore not deemed as appropriate and this type of analysis was omitted from the study.
Cofactors of multivariable models were defined based on results of preliminary univariable analyses including chi-square tests and analysis of variance procedures. Cofactors were used to adjust for demographic and health-related factors of patients and for physician-related factors. Practice location was categorized into a nine level community code according to specifications of the Swiss Federal Statistical office. 17 This classification is based on the principle of hierarchic relationships between urban centres and peripheral communities and the underlying concepts include criteria of economic, morphologic and social differences and also measures of urbanization and commuting characteristics.
The preliminary analyses also showed a considerable linear relationship between self-rated health status and patient-experienced duration of disease. In order to account for both factors, we decided to stratify the statistical analysis by duration of disease and to keep health status as a cofactor in the models. Duration of disease was categorized into two levels as non-chronic for <3 months and chronic for >3 months. Each of the 25 questions of the EUROPEP questionnaire was analyzed in an individual manner with the same model. The final model used for this study had the following structure: All analytical procedures accounted for clustering of observations at the practice level using Taylor series expansion procedures (PROC SURVEYLOGISTIC, SAS 9.2; SAS Institute Inc., Cary, NC). Ninety-five per cent confidence intervals (95% CIs) of means, proportions and ORs were calculated accordingly. We used two significance levels for the study, a limit of P < 0.05 was set for all tests and a limit of P < 0.01 was additionally set for the EUROPEP data in order to address a potential problem related to multiple tests. SAS 9.2 (SAS Institute Inc.) was used for all calculations.
Results
Characteristics of physicians and practices
Of the 473 physicians who were enlisted in the study, 86 were female and 387 were male, there was no significant difference between network and independent physicians (20.0% versus 14.2% females), average age was 54.5 years and no significant difference was observed (54.2 and 55.2 years for network and independent physicians, respectively). Physicians had on average 23.3 years of professional experience and no significant differences were observed between network and independent physicians (medians: 19 and 20 years). The 473 participants corresponded 7% to 8% of all Swiss primary care physicians who were accredited in Switzerland between 1998 and 2008. On average, 58.6 patients were sampled per physician (60 versus 55 patients in network and independent physicians). There were significant differences for practice locations: 75.5% of network physicians were localized in urban and suburban areas versus 57.4% for independent physicians.
Characteristics of the patient population From the 25 178 patients who completed the questionnaire, 72.2% (18 174) consulted a physician enlisted in a network and 27.8% (7004) a physician in independent practice (Table 1 ). More than two-thirds of all consultations occurred in practices located in urban and suburban areas. The overall proportion of women in the patient population was 59.5% and there were only minor gender differences between network and independent practices. However, there was a significant difference in the age structure of patient populations (53.1 years for network and 54.1 years for independent physicians) and the educational status of patients was also significantly different across physician groups: more patients in network practices had higher levels of education than patients of independent physicians. No significant differences in self-rated health status of patients were observed but the proportion of patients with chronic health problems was significantly higher for patients of independent physicians. Patients consulting a network physician had on average significantly more consultations with the same physician Family Practice-an international journal during the preceding 12 months than patients of independent physicians, means and medians were 6.6 (4) and 6.0 (5) consultations, respectively.
EUROPEP questionnaire
For almost all of the 25 questions of the EUROPEP questionnaire, the proportion of the most favourable answer option 'excellent' was higher for patients of independent physicians than for network physicians ( Odds of the occurrence of 'excellent' answers in network health plans to standard health plans. *Significant differences, P < 0.05 between groups using multivariable logistic regression (model structure see Table 1 ). **Significant differences, P < 0.01 between groups using multivariable logistic regression (model structure see Table 1 ).
helpfulness of the staff' 18 (without statistical significance). Within the domain 'Facilities availability and accessibility', one question aimed at 'getting through the practice by telephone' was significantly more often answered in favour of network physicians, whereas Questions 21, 22, 24 and 25 were answered significantly more favourable by patients of independent physicians (Table 2 ).
An analysis stratified for chronic diseases was additionally performed in order to account for potential effects of duration of disease. Preliminary univariable analyses indicated a significant difference between patients with chronic and non-chronic diseases for most questions. However, the multivariate analysis showed comparable overall patterns of more positive responses for independent physicians across all 25 EUROPEP questions between the two types of health plans irrespective of duration of disease (ORs <1 in independent practices, see Figs. 1 and 2 ). In seven questions (3, 5, 8, 9, 13, 14 and 15), we found significant differences in favour of independent physicians only for non-chronic but not for chronic patients, whereas in five questions (1, 21, 22, 24 and 25) , there were significant differences in favour of independent physicians in non-chronic and in chronic patients.
Discussion
A variety of studies have been performed on differences in quality measures (e.g. record-based technical quality, patients' assessments of quality) between various models of primary care with inconclusive results. 6, 8, 18 This is at least in part due to the growing complexity and multidimensionality of diagnostic and therapeutic procedures but it is also related to problems and inconsistencies in defining and measuring adequate quality indicators in primary care.
In our study, we used the EUROPEP questionnaire, a validated multidimensional instrument comprising 23 and 2 additional questions to test whether there are any differences in the quality of interpersonal care and practice management experienced by patients of physicians enlisted in Swiss GP networks and patients of physicians in independent practice. The overall answer pattern of all EUROPEP questions assessing quality of interpersonal care (Questions 1-17) indicates that patients were generally more satisfied with physicians in independent practice. Particularly, questions within the domains 'relation and communication' and 'information and support' and to a lesser degree within 'Medical care' were significantly answered more favourable by patients of independent physicians. These overall patterns were confirmed by two questions investigating patient adherence that were both answered significantly more favourably by patients consulting an independent physician. Less consistent answer patterns were seen for the domain 'facilities availability and accessibility'. Waiting time and reaching the GP by telephone were rated poor in both physicians groups but also significantly better in independent practices. In contrast, staff-related items FIGURE 1 EUROPEP answers of non-chronic patients. ORs of the answer 'excellent' using multivariable logistic regression. Error bars denote 95% CIs of ORs, error bars including 1 denote non-significant ORs between network and independent GP's and ORs <1 denote answers in favour of independent physicians
Family Practice-an international journal including helpfulness and reachability by telephone were the only questions that were answered more favourable in network practices. Based on these results, we assume that there are some significant differences in patient experiences with network and independent physicians in favour of the latter. Our findings are in line with other studies showing that patient satisfaction was significantly lower in larger physician organizations 7, 9 and several reasons may be responsible for this.
Although patient satisfaction is a complex and multidimensional construct, 19 it is regarded as a major indicator of quality in primary care. Patient satisfaction not only depends on characteristics of providers and type of care but also on patient attributes such as preconceptions and treatment expectations in particular. 20, 21 Such associations may be of importance for our study as patients with network health plans were significantly younger, had higher education and consultations in network practices occurred more often in urban or suburban areas. Treatment expectations and the subsequent response patterns with respect to communication, information and medical care may therefore differ between patient groups. However, such associations can only be ascertained using methods of qualitative research that were beyond the scope of this article.
Other research showed that personal continuity of care is highly valued by patients who also favour practices with small numbers of GPs and other care providers. 22 Obviously, patients having a consultation with a network GP perceive these aspects differently than those consulting a GP in individual practice.
GP networks may also differ from independent and isolated working GP's in their organizational demands. Developing a GP network that provides high-quality primary care means to maintain an organizational structure with shared goals, efficient division of workload, effective communication and efficient administrative support systems. 15 Those factors may all lead to higher workload and job stress diverting physician's attention from his or her primary objective of patient care and hence lower performance.
23
In recent years, health care as a whole and primary care in particular have developed from an individualistic conception of medical practice into a multidisciplinary domain. 24 Innovative models incorporating the chronic care model 25 and the notion of a medical home 26 were developed and adapted for primary care. This development is particularly important for patients with chronic diseases where a functioning cooperation between health professionals and patients is increasingly important to keep high-quality health care affordable and accessible. It is therefore noteworthy that differences in the dimensions 'relation and communication' and 'medical care' favouring independent practices were less pronounced in patients with chronic diseases than in the non-chronic group. However, both questions assessing patient adherence (Questions 24 and 25) were answered FIGURE 2 EUROPEP answers of chronic patients. ORs of the answer 'excellent' using multivariable logistic regression. Error bars denote 95% CIs of ORs, error bars including 1 denote non-significant ORs between network and independent GP's and ORs <1 denote answers in favour of independent physicians in favour of independent physicians by both chronic and non-chronic patients.
Limitations
Our study has limitations that need to be acknowledged. We do not know whether there are differences in the motivation to participate in activities for quality assessment and management between the two groups of physicians and selection bias in this respect may have affected our results. Physicians working in GP networks have varying proportions of patients with different network health plans (including gatekeeping and financial accountability) and network physicians also care for patients with conventional health plans (fee-for-service). As a consequence, the level of affiliation of GP's within their network differs in our study. This may be important as it has been shown that integrated medical groups with closer physician affiliation provide higher quality primary care. 8 With reference to external validity, the results are fully representative for physicians participating in Swiss practice assessments but generalization to the overall population of Swiss GP's is limited. A recent survey of Swiss primary care physicians indicated an average age of 52.6 years and a proportion of 22% female practitioners. 27 Our study population is therefore comparable with the general Swiss GP population for age but not for gender. The almost equal proportion of female and male physicians in our study is likely the consequence of sampling exclusively physicians participating in a practice assessment programmess and the difference reflects the dynamics of network building. We nevertheless consider our results as important as this particular population of physicians provides guidance for a further expansion of managed care in Switzerland.
Non-matching proportions of physicians providing only non-network care and the respective number of patients (31% versus 27.8%) is most likely the results of different sampling proportions of patients within practices.
It may be furthermore criticized that results were dichotomized into the best possible and all other answer options. This takes into account the tendency of patients to give their doctors favourable ratings. Furthermore, providers must aim for complete patient satisfaction, anything less may lead patients to change physicians. 16 This approach was validated in a similar study 28 and is also in line with the concept that standards of excellence attained by top performers should be used as benchmarks of quality in the health care sector. 29 Finally, it can be argued that the analysis of our outcome data needs adjustment for the problem of multiple tests. The literature in this field is inconclusive 18 and the decision whether to view the EUROPEP data as a group or as individual questions remains arbitrary. 30 We promote a more informal use of the hypothesis tests in this context, which implies that the overall answer pattern is important but individual P-values have less meaning. Consequently, it is possible that our results accidentally mislead the interpretation of individual questions as significant P-values can occur by chance alone. An additional more conservative level of statistical significance was therefore provided in the respective table.
In conclusion, our findings show that quality of care is perceived differently by patients of physicians either organized in a network or in an individual practice. Current efforts to promote integrated care within the Swiss health system should therefore not only focus on containing costs but also on improving the quality of the interaction between patients and physicians.
